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A -5 of the Oirtrlbution of Federal Expenditures 
Among states+ 
B Maw Lin Lee and Luis Siiversin 
fhls study exptomr factors associated with the allocation of  federal expendi- 
tures by states and axamher the relation of these expenditures to the strta by 
state dfstributlon of  Income, The allocatlon of federal expenditures i s  functionally 
oriented toward the objectives for which vartous government programs are set upr 
r 
The geographical distrlbutlon of federa1 expenditures, therefore, was historically 
considered to be a problem tnctdental to government activity. Because of this, 
relatively little rttentlon was given to the question of why some states reculw more 
federal allocatton than others,L’ In additton, the implications of this pattern of 
81 locatlon among $tatel have not been Intenrtvely investigated, 
Federal programs vwy tmmensely in nature. A l s o ,  the allocation of federal 
expenditures to provlde these programs 1s governed by principles specific to lndivi6 
uat programs, In wite of the diversity of federal activity, few of the programs are 
explicitly directed 8 t  the reduction of the inequality of incomes among ~ i d s a .  
In  fulfttllng the functions for which fedwar) pregmns ore provided, these expendftures 
~ W B  
undoubsedly have effects on income distributton. 
The pian of thlr paper is as follows: In Section i, previous studies in stater 
by-s-te dfstrlbutton of federal ucpendltutes are briefly descrtbed, Sectton I I des- 
crlbes the nature of federal expenditures. The model is formulated In Section 111. 
- In Section I V  we discuss the data estimation procedures. Statistical results are 
analyzed in Section Ve Section VI discusses the relation betweem net expendttures 
and incomes. Concludlng remarks arc presented in Section V I  I, 
b 
2. 
1. Review of Previous Studies - 
The distribution of federal expenditures by states has been a topic for several 
studies. In her pioneer work, Illustrative Estimates of Federal Expenditures and 
Revenues by States, L-4 -7 Selma Mushkin applies the concepts of benefits and incidence 
to estimate the distribution of federal expenditures among reglons end states. With 
the cash budget of 1952, she found that the spread of per capita federal expenditures 
among states is narrower by use of a benefit measure than that which i s  obtained 
through an incidence measure. 
ranged from a low of $403 to a high of $573 under the benefit measure in contrast 
with the respective limiting values o f  $204 and $780 with the incidence measure. 
kin also found that, although per capita incidence tends to be higher in the wealthier 
states than in the poorer states, federal programs are relatively more important in the 
income flow of poorer states. 
excess of federa? expenditures or benefits over revenues paid. 
. 
I 
The dispersion of per capita expenditures among states 
Mush- 
Furthermore, poorer states receive the largest dollar 
- -  
n contrast with Mushkin's study, Howard Schaller L 5J analyzed the effect of 
federa 
1949 data, 
reduce the disparity. He also notes that this importance appears to be slight because 
the amount involved in these programs constitutes only a small fraction o f  gross 
na t iona 1 product . 
grants-in-aid on the disparity in state per capita income using 1929, 1939 and 
His finding was that a tendency existed for grants-in-aid programs to 
In his 1962 paper, I. M. Labovitz LZ-7 reported his estimate of the incidence 
of taxation by state of origin and the allocation of expenditures by state of recipient 
o r  activity. His study is based on the average of 1958, 1959 and 1960 expenditures. 
AS compared with the studies descrlbed above, It is not the purpose of the 
present study to estimate the allocation of federal expenditures and sources of reven- 
ues by states. 
developed and applied to a set of already estimated data in an attempt to explain 
In this study, a model of the distribution of federal expenditures i s  
3. 
both government f i s c a l  a c t i v i t y  and i t s  r e l a t i o n  t o  the  d i s t r i b u t i o n  o f  income. Th is  
study a l so  d i f f e r s  
t h a t  we develop an 
t ion estimation, 
.. 
In at tempt ing 
expenditures among 
from most o ther  works in  the area o f  government f i s c a l  a c t i v i t y  i n  
economic model f o r  which we apply techniques o f  simultaneous equa- 
l l .  The Nature of Federal Expenditures 
t o  f i n d  general p r i nc ip les  which govern the a l l o c a t i o n  o f  federa l  
states, the object ives and funct ions o f  federa l  programs are 
examined. 
be general ized as ( 1 )  t o  provide a remedy f o r  problems a r i s i n g  from soc ia l  and economic 
development; (2) t o  fos te r  o r  encourage the  expansion o f  c e r t a i n  basic soc ia l  services 
o r  mainta in  a c e r t a i n  minimum o f  these services; and (3) t o  procure goods and services 
f o r  government. 
By the  impl icat ions o f  the  object ives and funct ions o f  federa l  expenditures 
The ob jec t ives  and funct ions o f  federa l  programs are many, but these can 
general ized above, the extent  t o  which a s t a t e  receives federa l  expenditures depends 
on the nature and magnitude o f  i t s  social  and economic problems; the need o f  a s t a t e  
to expand the  basic soc ia l  services and i t s  a b i l i t y  t o  f inance t h i s  expansion; and the 
a b i l i t y  and e f f i c i ency  of a s ta te ' s  economy t o  supply the k ind  o f  goods and services 
demanded by federal  government. 
The nature and magnitude o f  a s ta te 's  economic and soc ia l  problems are  character- 
ized by the  nature and extent  o f  i t s  i n d u s t r i a l i z a t i o n  and urbanizat ion.  For a s t a t e  
- i n  an e a r l y  s tageo f indus t r i a l i t a t i on  and urbanizat ion,  soc ia l  overhead f a c i l i t i e s  
have to be developed t o  make condi t ions conducive t o  economic development. 
where i ndus t r i es  have long matured and populat ions are  concentrated i n  urban areas, 
problems posed by mature i ndus t r i a l i zed  and urbanized soc ie ty  are i n  urgent need o f  
remedy. The demand fo r  funds t o  deal wi th  soc ia l  and economic problems therefore 
e x i s t s  in  both i n d u s t r i a l i z i n g  and urbanizing as we l l  as i n d u s t r i a l i z e d  and urbanized 
states.  
d i f f e r e n t  extents o f  i n d u s t r i a l i z a t i o n  and urbanizat ion i s  d i f f e ren t .  In addi t ion,  
t he re  a l s o  e x i s t  d i f ferences in  the  f i nanc ia l  a b i l i t y  o f  s ta tes t o  provide o r  maintain 
I n  a s t a t e  
However, the nature of soc ia l  and economic problems faced by s tates w i t h  
4. 
the necessary soc ia l  services. I t  i s  therefore ceasonable t o  expect t ha t  the nature 
and magnitude o f  the demand f o r  federal  resources d i f f e r  from one s ta te  t o  another. 
With respect t o  the a b i l i t y  and e f f i c i ency  o f  a s ta te ’s  economy t o  supply the 
I 
k i nd  o f  goods and services demanded by the federa l  government, a major p o r t i o n  of  
federal expenditures i s  fo r  defense and NASA procurement, which depend on manufactur- 
ing capacity. On the assumption tha t  e f f i c i ency  i s  the most relevant consideration, 
i ndus t r i a l i zed  and urbanized s tates may be expected t o  receive a large p a r t  o f  federa l  
expenditures f o r  defense-related a c t i v i t y .  
.I 
Federal expenditures, then, may be broadly c l a s s i f i e d  i n t o  three groups as: 
those which are wel fare-or iented such as t rans fe r  payments; those which are  ef f ic iency-  
o r ien ted  such as defense research end development, and defense and NASA procurement; 
and those which are service-or iented such as m i l i t a r y  reserves and c i v i l  works. 
But expenditure categor ies such as c i v i l  and m i l i t a r y  sa lar ies,  a i d  t o  ind iv iduals ,  
and a id  t o  s ta tes and l o c a l i t i e s  comprise more than one o f  the above functions. 
1 1 1  The Model 
I n  t h i s  study, federa l  expenditures are broken down i n t o  seven major categor ies 
in  accordance w i t h  €he form i n  which data are avai lab le.  These are: 
E = M i l i t a r y  reserves and c i v i l  works. 
1 
E p  
E Befense and NASA procurement. 
3 
E4 = Transfer payments. 
E = C i v i l i a n  and M i l i t a r y  sa lar ies.  
E = A i d  t o  ind iv iduals .  
E = A i d  to  s tates and l o c a l i t i e s .  
= Defense research and development. 
5 
6 
7 
The basic  model cons is ts  o f  eleven equations. There i s  one equation f o r  each 
of the seven expenditure categories. Personal income and personal income taxes are 
expla ined separately and two d e f i n i t i o n a l  i d e n t i t i a s  complete the model. 
sen t ing  spec i f i c  re la t i ons  other  var iables are described as fo l lows: 
Before pre- 
5. 
XI  = Manufacturing employment as a per cent of 
total employment in 1960, as a measure 
of the extent of industrialization. 
X2 = Change in manufacturing employment as a 
per cent o f  total employment between 1950 . 
and 1960, as a measure of recent changes 
in the extent of industrialization. 
= Urban population as a per cent o f  total 
population in 1960, as a measure of the 
extent of urbanization. 
x3 
=Change in urban population as a per cent of x4 total population between 1950 and 1960, 
as a measure of recent changes in the ex- 
tent of orbanization. 
X = Per capita value of new engineering con- 
5 struction contracts awarded during the 
years 1948 through' 1957. 
= Per cent of population over 65. 
= Population per square mile. 
= Per capita increases in elementary and 
'6 
X 
7 
'8 secondary pub1 ic school enrol lment between 
1950 and 1960. 
X and Xld = dummy variables representing the years 
9 1960 and 1963 relative to 1957. 
Yd = Per capita disposable income in dollars. 
Y = Per capita personal income in dollars. 
T = Total per capita personal federal income 
P 
P tax collections in dollars. 
T = Total per capita federal tax collections. 
i n  dollars 
6. 
The var iab les X 1  and X 3  a re  important i n  a l l  our re la t i ons ,  for they r e f l e c t  
the  d i f f e r e n t  socio-economic problems a t  whose so lu t i on  federa l  expenditures are  aimed. 
They a l so  provide a r e a l i s t i c  framework w i t h i n  which we can measure the e f fec ts  o f  
- o ther  regressors. The ra t i ona le  f o r  other var iab les included i n  each r e l a t i o n  i s  
b r i e f l y  described below. 
h 
I n  the  case o f  m i l i t a r y  reserves and c i v i l  works (E expenditures are made 
most ly by the Army Corps o f  Engineers fo r  conservation and improvement construction. 
1 ) s  
I 
These expenditures are  l a r g e l y  service-oriented and are  concentrated i n  phys i ca l l y  
less  developed areas. For t h i s  reason, recent changes i n  the extent  o f  i n d u s t r i a l i z a -  
t i o n  i s  included as an explanatory variable. We have: 
X -:. a X +: u a3 x3 + a4 9 5 10,” 1 (1) E l  = a -:- a, x1 + a2X2 -:A 0 
Defense reseacch and development a c t i v i t y  r e l i e s  heav i l y  on technology. I t  i s  
e f f l c iency-or ien ted  and may be expect t o  center i n  urbanized and indus t r i a l i zed  areas. 
I n  addi t ion,  t h i s  a c t i v i t y  has gained importance s ince the  end o f  ldorld War I I .  Recent 
changes i n  i n d u s t r i a l i z a t i o n  and urbanization as we1 1 as new engineering cons t ruc t ion  
a r e  assumed t o  be associated w i t h  t h i s  development. The r e l a t i o n  postulated i s :  
(2) E t  = b  - : . b x  + b X  - t - b  X + b X  + b  X + b  X - b b X  + u 
0 1 1  2 2  3 3 4 4  5 5 6 9 7 1 @  2 
Defense and NASA procurement i s  s im i la r  t o  defense research and development because 
both r e l y  on technology and indust r ies.  The d i f f e rence  between these two categories l i e 6  
i n  the f a c t  t h a t  the e f fec ts  of procurement are much less se lect ive.  We thus assume 
- t he  same s t a t i s t i c a l  function, bu t  expect the r e s u l t s  t o  reveal the  under ly ing d i f f e r -  
ences : 
E = c -I- c X -I- c2X2 -:- c x + c x i- c x -:- c x -:- c 
3 0 1 1  3 3 4 4  5 5 6 9  7’10 ”3 
Trans fer  payments are welfare-oriented expenditures and therefore can be assumed 
to  be associated w i t h  age d i s t r i b u t i o n  and income. The va r iab le  f o r  recent changes i n  
u rban iza t i on  i s  introduced i n  the re la t i on  since the  cha rac te r i s t i cs  o f  the populat ion 
in a newly urbanized area are  d i f f e ren t  f r o m  the cha rac te r i s t i cs  o f  the bene f i c ia r i es  
7. 
of federal transfer payments in general. This gives: 
Civilian and military wages considered here are the earned personal incomes 
of the employees of the federal government, and are therefore distributed according to 
the location of federal civilian employees and of defense establishments. On the 
assumption that civilian employees of federal government are located where their 
services are mostly needed -- in areas where there is economic activity and social 
problems, we have: 
5 .  (5) E5 = e + e I X -I- e X -: * e3 X3 0 : -  e4X7 -:. e5 X9 -:. e6 X + u 0 
Aid to individuals constitutes direct federal payment to individuals and others 
under the Department of Agriculture conservation and subsidy, Department of Commerce 
grants, and various programs of the Department o f  Health, Education, and Welfare. 
We include age distribution, and density of population as additional variables 
giving : 
Aid to states and localities takes the form of grants-in-aid provided for the 
purpose of fostering or  maintaining certain social overhead services. This category 
of expenditures is often dependent on a state's financial ability to match these 
grants, But a major component of the expenditures, aid to education, is related to 
student population and is determined by a state's relative inability to provide these 
services, \,le include changes in student enrollment from 1950 to 1960 and engineering 
construction as explanation variables. Recent industrialization and urbanization are 
also included to indicate change in social and economic characteristics of states. 
This gives: 
\*le now formulate a function to relate income to each of the seven expenditure 
categories. In this function we also include engineering construction, age 
distribution, and time. 
The relationship is: 
> 
8. 
c 
i=j 
Personal income taxes are a function o f  personal income: 
To complete the model we have two definitional identities: 
(10) Yd = Y - T 
( 1 1 )  T = Tp i- D 
P 
Our model reflects the fact that income and expenditures influence ea& other, 
Hence they (Vp, Yd , E, , ..., E7 , ) must be considered endogenous to the model 
Since taxes (T, T Corporate 
income taxes comprise the bulk of the difference between total and personal income 
tax collection. Corporations pay taxes in the state in which they are incorporated, 
and due to the differences in state corporate regulations, corporations often are 
incorporated i n  states with mild restrictions (such as Delaware) and earn the bulk 
of their incomes elsewhere. The variable D is therefore deemed to be exogenous. 
All other variables in the model, X1 
) are dependent upon income, they too are endogenous. 
P 
through Xl0 are assumed to be exogenous, 
As a result the model contains eleven equations, eleven endogenous variables, 
- and twelve exogenous variables, satisfying the rank condition for identification. 
Each of our equations meets the order condition for identifiability and each is in 
fact overidentified (with the exception of equation (8) which is exactly identified. 
The model of federal expenditures presented above contains a number of concep- 
t ~ a i  limitations. These are: people e i j rn  income i n  m e  s t a t e  3r.d pay taxes I n  another; 
personal income within a state can result from expenditures in another; government 
expenditures leak in and out of a state. 
problems, we assume that all leakages, including taxes and multiplier effects cancel 
out or are equal, 
In the absence of data to deal with these 
9. 
I V  Data and Estimation Methods 
The expenditure data used in this study are obtained from a United States 
Senate subcommittee reportO2’ The tax data used are obtained from the Annual Report 
of the Director of the Internal Revenue Service which lists revenue collection from 
each state. These tax collection data are the best proxy available on the contribu- 
f tion of each state to federal revenue. These data are therefore not regarded as 
indicating the true incidence o f  taxation to each state. Our exogenous variables 
are obtained from the appropriate yearly editions 
United States, published by the Bureau of the Census. 
of Statistical Abstract of the 
The expenditures and tax collection data cover fiscal years 1957, 1960, and 1963,,’ 
The state-by-state data are available for all fifty states but Alaska and Hawaii are 
excluded from the analysis because of their particular situation. In the estimation 
we combine cross-sectional data for these three fiscal years to yield the equivalent 
of a weighted average of three separate sets  of  relations. 
minimize the effects of individual aberrations which occur within a given year. We 
In this way we hope to 
thus have a total of 144 observations covering the three fiscal years. 
Rather than deflate the data to provide expenditures and tax collection in 
constant dollars we include dummy variables for time, as described earlier, in an 
attempt to account for changes in price level, The time variables are such that they 
capture other changing institutional and political factors. 
Ordinarily, individual relationships such as Equations (1) - (9) are estimated 
using ordinary least squares methods. An inherent assumption in this procedure is 
-that the error term in a given relationship is stochastically independent of the 
regressors, But in a case such as this, where one or nore of the regressors in a 
relation is an endogenous variable, this assumption does not hold. Lack o f  independ= 
ence implies that ordinary least square estimates of the parameters will not only be 
biased, but Mill not be consistent, The problems associated with the use of endogenous 
variables as regressors may be partially overcome by one of a number of procedures. 
10. 
"he procedure which we usc is the one korrpnonly referred to as "two-stage least 
s q ua res . II 21 
V. The Results 
The results of  two-stage least squares estimation of Equations (1 )  - (7) are 
9 presented in Table 1. We include the estimated coefficients for X and Xl0 although 
the magnitude and sign of these coefficients are of little interest for our purposes. 
9 
As Table 1 shows, the proportion of variance explained ranges from a low of .19 
for the expenditure relation on civilian and military salaries (E5) to a high of -69 
for the relation on transfer payments. (Eq) These R2'S, even though not very high in 
absolute terms, are statistically significant. obtained for the expendi- 
2 The low R 
ture relation on civilian and military salaries probably reflects the fact that the lo- 
cation o f  federal employment is not associated with economic activity -- at least it 
cannot be expleined satisfactorily by the economic variables in our model. It should 
also be added that we assume away an important determinant of the distribution of fed- 
eral expenditures -- the role of politics. 
On the question of the influence of specific variables, we note that the extent 
of industrial ization(Xl) is inversely related to a1 1 seven expenditure categories. This 
indicates that the higher the degree of industrialization, the smaller the per capita 
expenditures. However, the negative coefficient of this variable i s  not significant 
in the expenditure relations for defense research and development and that for defense 
and NASA procurement. 
In contrast with the negative relation between expenditures and the extent of 
industrialization (X ) is positive in the expenditure relation of defense research 
2 
develtpment as we;) as defense and $4SA procurement. The p o s l t i ~ e  coefficients 
are consistent with our hypothesis that many of the new highly technological defense 
industries in this country developed during the post \N I I  period. These industries 
For an explanation of this method, see rl -7, pp. 258-260. ' 21 
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receive the bu lk  of defense and NASA expenditures on research, development, and procure- 
ment. Recent changes i n  the extent  o f  i n d u s t r i a l i z a t i o n  i s  a lso  entered t o  expla in  
expenditures on m i l i t a r y  reserves and c i v i l  works, c i v i l i a n  and m i l i t a r y  sa lar ies,  and 
a i d  t o  s ta tes and l o c a l i t i e s .  The resu l ts  show tha t  these expenditures are negat ive ly  
re la ted  t o  recent changes i n  the extent  o f  i ndus t r i a l i za t i on ,  
With the exception o f  the expenditure category a i d  t o  s ta tes  and l o c a l i t i e s ,  the 
r e l a t i o n  of the extent  o f  urbanizat ion (X  ) t o  a l l  seven major categor ies o f  federa l  
3 
expenditures i s  s ign i f i can t .  But the re la t i on  i s  negative i n  the expenditure equa- 
t i ons  f o r  m i l i t a r y  reserves and c i v i l  works, a i d  t o  ind iv idua ls ,  and a i d  t o  s ta tes 
and l o c a l i t i e s ,  and i s  p o s i t i v e  i n  other expenditure re la t ions .  The evidence tha t  
more urbanized s tates receive a l s rge r  amount of  expenditures on defense research and 
development and defense and NASA procurement i s  very i n te res t i ng  because i t  impl ies 
t h a t  these expenditures are awarded t o  defense f i r m s  whose headquarters are located 
i n  urbanized areas, although t h i s  does not imply tha t  economic a c t i v i t y  takes place 
completely i n  these areas. 
Recent changes i n  the extent  o r  urbanizat ion ( X  ) i s  entered t o  expla in  expendi- 4 
tures on defense R & 0, defense and NASA procurement, t rans fer  payments, and a i d  t o  
s ta tes and l o c a l i t i e s .  The r e s u l t  indicates newly urbanized areas receive smaller 
amounts o f  each o f  these expenditures. 
The amount o f  engineering const ruct ion (X  ) i s  introduced t o  exp la in  defense 
research and development, defense and NASA procurement, and a i d  to s tates and l o c a l i -  
t i e s  fo r  t he  reason i t  represents new types o f  indus t r ies  and the s t ruc tu re  o f  the 
economy. Th is  r e l a t i o n  i s  supported by the empir ica l  resu l t s  i n  the case o f  defense 
and NASA procurement. A poss ib le  explanation f o r  the absence o f  a s i g n i f i c a n t  re la t i on -  
sh ip  between engineering const ruct ion and expenditures f o r  defense research and develop- 
ment i s  t h a t  t h i s  expenditure category represents a very se lec t i ve  type o f  a c t i v i t y .  
New engineer ing construct ion,  hc)wever, consists o f  d i v e r s i f i e d  investment and i s  
therefore not s u f f i c i e n t l y  spec i f i c  t o  r e f l e c t  the nmount spent on h igh l y  specia l ized 
facilities needed for the performance of&@fise;Cesearch and development. 
The proportion of population over 65 (Xg) is introduced on the assumption 
that it indicates characteristics of population useful in explaining transfer payments 
and aid to individuals. 
the explanatory variable and each o f  the expenditures. 
with our hypothesis. 
The results indicate a significant positive relation between 
This finding is consistent 
Population density (X  ) is assumed to be related to expenditures on civilian 
7 
and military salaries, and aid to individuals. The coefficients are not statistically 
significant although the sign is in the expected direction. 
We assumed that expenditures on aid to states and localities are related to 
increases in student enrollment (X ) ,  but the coefficient, although positive, is not 8 
sign 
t ion 
1 eve 
ficantly different from zero. 
The coefficient of disposable income (Yd) is positive in the expenditure rela- 
on transfer payments but not statistically significant. This implies that the 
of disposable income is not related to transfer payments, although we had 
expected a negative relationship 
The results o f  estimation 
#. 
Y = 733.108 -85.667~ -25.64 
P 1 
(9.515) (4.20 
+37.226E +3.227E -:-.553X5 
6 7 
2 
R = .85 
n 
because of the welfare nature of such payments. 
of Equations ( 8 )  and (9) are respectively: - 4/ 
c12.201E -7.631E4 - 1  .750E 
3 5 
se = 183.35 
’’ The tax function is reformulated to estimate a relation in which a different inter-. 
T = -,2&.720 e:. .244Yp + - 2 6 1 ~  -:- ,299 -44.230~ -148.831X10 
cept and slope is provided for each year as: 
57 60 63 
(.024) (.02!+) (dW4jp (68.186)’ (72.148) 
P 
This is the equivalent of a separate relation for each of the three years. It enables us 
to observe changes in the marginal propensity to tax over the period under consideration. 
14 
A 
Equation (c )  is estimated here predicts personal income. From equations 
(8), (9), and ( l o ) ,  we obtain an estimated relation for disposable income as: 
n 
3.93E3 -5.5% -1.28E -t 27.25E 
4 5 G 
'd = 247.30 -62.71E, -18.77E2 -:- 
+2.36E -:- .40X +- 80.0lX -:- 503.75X 4-553.87~ . 
7 5 6 3 10 
In examining the personal income relation, we note that welfare-oriented 
expenditures such as transfer payments and service-oriented expenditures such as 
military reserves and civil works are, as expected, negatively related to income. 
Low income states receive more of these expenditures and vice versa. Expenditures 
on defense and NASA procurement which are efficiency-oriented, on the other hand, 
are positively related to income -- high income states receive a larger amount of 
these expenditures. However, expenditures on defense research and development have 
negative coefficients. This probably reflects the particular nature of  defense 
research and development which has to be conducted in sparsely populated areas. In 
fact, many new military research installations are now constructed in the South and 
Southwest -- both low income areas. The coefficient of expenditures on aid to 
individuals is positive and significant. 
states and localities and civilian and military salaries are not significantly 
different from zero, indicating that there are offsetting or compensating factors 
at work among the specific components of each of these two types o f  expenditures. 
The coefficients O f  expenditures on aid to 
. VI. Net Expenditures and Incomes 
c The model presented in the previous sections was formulated to explain 
major categories o f  federal expenditures and to identify the relationship of these 
expenditures to incomes. No attempts were made to explain why the distribution of 
net federal expenditures within a state --the difference between federal expenditures 
in a state and the statelsftax contribution to financing the particular expendi- 
tures. This section takes up a study of this problem. 
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I n  order t o  study the r e l a t i o n  o f  ne t  expenditures t o  income and o ther  variables, 
we need t o  know the amount of each s ta te ' s  con t r i bu t i on  t o  s p e c i f i c  types o f  federa l  
programs. Since no such data a re  avai lable, an estimate o f  t h i s  amount i s  made under 
the  fo l low ing  s i m p l i f y i n g  assumption: 
p a r t i c u l a r  program i s  propor t ional  t o  the a l l o c a t i o n  o f  the  t o t a i  federa l  expenditures 
the amount which a s ta te  cont r ibu tes  t o  a 
I' f o r  the program. I n  the  years 1957, 1960, and 1963, the t o t a l  federa l  expenditures 
were a l loca ted  f o r  various programs i n  the propor t ion  shown below: 
Table I I  
D i s t r i b u t i o n  of Federal Expenditures by Proqrams 
Types o f  Proq rams 1957 1 gGo 1963 
M i l i t a r y  Reserve and C i v i l  Works .0202 
Defense Research and Development ,0512 
Defense and NASA PRocurement ,3033 
Transfer Payments -2215 
C i v i l  and M i l i t a r y  Salar ies .3120 
A i d  t o  Ind iv idua ls  .0204 
A i d  t o  States and L o c a l i t i e s  , o6GG 
.0206 
.0680 
.2799 
.2506 
.2 744 
.0156 
0909 
.0194 
.3011 
0599 
.26i2 
2539 
.0166 
.0880 
Tota 1 I . 0000 1.0000 1 . 0000 
Under the  assumption by which Table I I  i s  computed, each d o l l a r  o f  tax contr ibu-  
t i o n  made by a given s ta te  i n  1957, 2.02 cents went to m i l i t a r y  reserves and c i v i l  works, 
5.12 cents went t o  defense research and development, 30.83 cents went to defense and 
NASA procurement, 22.15 cents went to  t ransfer  payments, etc. The amount a s ta te  c o n t r i -  
butes t o  each type o f  program i s  given by the  product of the propor t ion  shown i n  Table I t  
and the  amount o f  taxes which the s t a t e  pays dur ing the p a r t i c u l a r  year. 
I Having obtained the  necessary data on a s t a t e ' s  con t r i bu t i on  t o  s p e c i f i c  federa l  
Programs, we manipulate the  re la t ionsh ips  contained i n  the previous sect ion t o  r e l a t e  
n e t  federa l  expenditures t o  income and other variables. 
p ropor t ions  given i n  Table I I  f o r  the three years, we m u l t i p l y  estimates o f  equation 
(9) by each o f  these average proport ions t o  y i e l d  T 
Taking a simple average o f  the 
, T , ... T ~ .  We ,.hen subtract 
7 p 1  p2 
each of  these seven tax  con t r i bu t i on  equations, (T , T , 
p2 
from the corresponding 
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expenditure E Z , a * .  E in Equations 1-7). This gives net expenditure 
7 
* * *  (E7 - T ) .  Since we are mainly interested 
p7 
relation for ( E l  - T ~  1 ), ( E ~  - Tp,), 
in the relation of net expenditures to incomes, only the income coefficients are 
shown : 
I -  
o. Expenditure Category Coefficient of Y P 
E 
E 
2 
3 
E4 
E 
E 
E 
5 
6 
7 
- .or6 
- .079 
-. 061 
- .075 
- .005 
- .022 
We see that the coefficient of Y is negative in every relation. These results 
P 
suggest that net expenditures are related inversely to incomes. In other words, 
low income states receive a larger amount of net federal expenditures while high 
income states receive a smaller amount. The negative relationship is consistent 
with Mushkin's result described earlier. 
The negative relationship between net expenditures and ncomes is expected, 
given the hypotheses on which our model is developed. That s, personal income 
taxes are a direct positive function of personal income, but not a single type of 
expenditure is a direct function o f  income, although one of these expenditures 
(transfer payments) is assumed to be indirectly related to income. The income 
coefficients in the relation of net expenditures therefore are negative. 
It can be reasonably assumed that personal taxes represent ieakage while 
expenditures generate incomes. \.!e can then draw the inference that federal fiscal 
programs have equalizing effects on income distribution among the states. 
certain types of expenditures such as defense and NASA procureinent, high income 
For 
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states may receive more in federal expenditures. But these states pay even more in 
taxes supporting these programs. The effect is therefore equalizing. 
VI1 Conclusion 
The statistical model presented in this paper was developed on the assumption 
that the distribution of federal expenditures is governed by the objectives and 
functions of federal programs t o  deal with social and econom c problems and to 
procure goods and services for government. Social and econom c problems as well as 
the ability of a state to function as a supplier to the federal government are 
assumed to be associated with the extent o f  its industrialization, urbanization and 
other factors. These factors are thus incorporated in our statistical model to 
explain the distribution of federal expenditures. The results in general are consis- 
tent with the hypotheses. 
). 
The simultaneous equation approach is still in its infancy as an analytic tool 
for government fiscal activity. For this reason, the statistical model developed 
and applied here should be considered as an exploratory one. But the study illustrates 
that this research methodology can be fruitfully applied to the investigation of the 
distribution of federal expenditures among regions and states. 
. 
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